Phorbol-induced recruitment of lymphocytes for spontaneous cytolysis of natural killer-insensitive tumor targets.
Natural killer (NK) cells lyse a variety of tumor cells in vitro whereas NK-depleted unsensitized lymphocytes do not have this effect. In studies designed to elucidate the NK phenomenon, a series of experiments was carried out to identify properties of NK-sensitive targets and compare these with those of NK-insensitive targets and with targets rendered sensitive by treatment with phorbol esters. Following brief exposure to phorbol-12-myristate-13-acetate (PMA), the targets were thoroughly washed, and then incubated with lymphocyte preparations which were either enriched for or depleted of NK cells. PMA treatment increased the susceptibility of sensitive targets to NK-enriched fractions by only 20-30%, but made the NK-cell-insensitive targets markedly vulnerable to these effectors (80% lysis). Unexpectedly, brief PMA exposure also rendered cells susceptible to lysis by NK-cell-depleted lymphocytes. Yet, such targets were not killed by monocytes or B lymphocytes. Elimination of T8 lymphocytes from the NK-depleted fractions abolished lysis. To explore whether PMA had induced membrane changes not detectable on electron microscopy of thin sections, freeze-fracture studies were carried out on target cells before and after treatment with PMA. Freeze-fracture replicas of target cells which had been exposed to PMA exhibited a 50% reduction of the intramembranous particles (IMP) on the external leaflet of the plasma membrane but no changes in the number or size of the IMP associated with the protoplasmic leaflet face. The exact relationship of the structural changes and enhanced susceptibility to cytolysis has not yet been established. However, the observation that normal and tumor cells can be rendered vulnerable to lysis by lymphocytes which have not been sensitized immunologically may have practical applications.